, smoking (84%, 83%), and consumption of more than 15 units of alcohol per week (42%, 38%). Duodenal ulcer disease had been diagnosed before acute perforation in only 24% of those with H pylori and also 24% of those without the infection. Regular non-steroidal anti-inflammatory drug (NSAID) use was common in both those with (44%) and without (45%) H pylori. In conclusion, the lack of association of acute perforated duodenal ulcer and H pylon infection suggests that perforated duodenal ulcer has a different pathogenesis from chronic duodenal ulcer disease, and that the first should not be regarded simply as a complication of the second.
rate. The prevalence of H pylon in 80 patients (mean age=52 years, range 17-85) presenting with acute perforated duodenal ulcer was examined and compared with age and sex matched hospital control patients. H pylon state was assessed by serum anti-H pylon IgG (Helico-G kit, Porton) using a titre of 18 or less as negative with a specificity of 89% and sensitivity of 88%. Only 47% of the perforated duodenal ulcer patients were positive for H pylon and this was similar to the value of 50% in the controls. In 51 of the perforated duodenal ulcer patients '4C-urea breath tests were also performed 4-10 weeks after surgery and this confirmed that only 49% were positive for H pylon. None of these patients had received perioperative drugs that might have eradicated the infection. The Hpylori positive and H pylon negative perforated duodenal ulcer patients were similar with respect to age (53, 51), smoking (84%, 83%), and consumption of more than 15 units of alcohol per week (42%, 38%). Duodenal ulcer disease had been diagnosed before acute perforation in only 24% of those with H pylori and also 24% of those without the infection. Regular non-steroidal anti-inflammatory drug (NSAID) use was common in both those with (44%) and without (45%) H pylori. In conclusion, the lack of association of acute perforated duodenal ulcer and H pylon infection suggests that perforated duodenal ulcer has a different pathogenesis from chronic duodenal ulcer disease, and that the first should not be regarded simply as a complication of the second. ( 
ANALYSES
H pylori serology was performed using a commercial IgG ELISA kit (Helico G serology kit, Porton, Cambridge, UK). This has been validated in our own hospital and with a titre of 18 IU/ml or less as negative, has a sensitivity of 88% and specificity of 89%.
The '4C-urea breath test was performed as previously described.5 This has also been validated in our own unit and using a 20 minute value of >20 (percentage 14C dose per mmol CO2x lOOxkg body wt) as positive has a sensitivity and specificity of >95%. The study was approved by the Western Infirmary Ethical Committee.
Results
One hundred and eleven patients were identified with acute perforated duodenal ulcer during the 12 months of the study. Thirty one of those were unsuitable for entry to the study because of early postoperative death, refusal to sign a consent form, or inability to sign it on account of mental confusion. Consequently, 80 patients were enrolled into the study. Their mean age was 52 years (range 17-85) and 59 (74%) were men. Three (4%) were taking steroids and 35 (44%) NSAIDs. Sixty seven (84%) of the patients smoked and 32 (40%) drank more than 15 units of alcohol per week. Twenty one (26%) had a family history of ulcer disease. Only 19 (24%) had a past history of ulcer disease and only 31 (39%) had a history of dyspepsia for more than three months. Eighteen (22%) had been on acid inhibitory treatment at the time of perforation and only a further 10 (13%) had previously had acid inhibitory treatment.
Two of the patients had experienced a previous perforation, which had been treated by simple closure and omental patch. A further patient who presented with his first perforation in this study and was treated with simple closure and omental patch presented with a further perforation of duodenal ulcer six months later. Only his first presentation was included in the analysis. Table I gives further details of these three patients.
In 71 of 80 patients, the surgeon considered the perforation to be acute and in only nine was it considered to be a perforation against a background of chronic duodenal ulceration. All patients except three were treated surgically by simple closure and omental patch. Because of a history of chronic duodenal ulceration, one patient, a 39 year old man, had a vagotomy and pyloroplasty, and one patient, a 55 year old man, a vagotomy and gastroenterostomy. The third, a 75 year old man, had a polya partial gastrectomy because of technical difficulties in oversewing his chronic duodenal ulcer.
Anti-H pylori IgG serology performed in these 80 patients during their admission for acute duodenal ulceration showed that 47% were positive and 53% negative (Fig 1) . Each of the three patients with recurrent perforation were positive for H pylori. Fifty one patients attended for a '4C urea breath test and by this 49% were positive and 51% negative (Fig 2) . The patients who attended for the breath test were representative of the entire 80 patients studied, having a mean age of 50 years (range 19-85) and 82% being men. Only five of these patients who attended for the breath test had received drugs for longer than 24 hours after their perforation and there was no association of perioperative treatment and subsequent breath test result (Table II) .
The mean age of the 80 control patients was 46 years (range 19-89) and 73% were men. Fifty per cent of these control patients had positive IgG serology for H pylori. This rate was not significantly different from the perforated duodenal ulcer patients (Fig 1) The previous studies that have shown a high prevalence of H pylori in duodenal ulcer patients and have shown that eradicating the infection reduces the ulcer relapse rate have consisted almost exclusively of patients with chronic recurrent duodenal ulceration.' The patients in this study who presented with perforation represent a different subgroup of duodenal ulcer disease in that only 24% had a previous history suggestive of duodenal ulceration and only 35% had ever received treatment with acid inhibitory agents. The appearance of the duodenum at surgery also showed that most ofthe patients had an acute perforation without evidence of chronic recurrent duodenal ulcer disease. Our patients therefore differed from those in whom H pylori prevalence has been studied previously not only in presenting with a complication of duodenal ulceration but also by presenting with acute rather than chronic duodenal ulcer disease. Though there is convincing evidence that H pyloni plays a part in chronic recurrent duodenal ulceration, its role in acute duodenal ulcer disease is not supported by this study.
The possibility that acute perforated duodenal ulceration could be associated with the early phase of H pylori infection before IgG seroconversion has had time to occur must be considered. The fact that the prevalence of the infection, however, was low by the urea breath test as well as by serology and the similar prevalence of seropositivity at acute presentation and repeat testing [6] [7] [8] The fact that there is no increased prevalence of H pylori infection in patients presenting with perforated duodenal ulcer shows that this form ofulcer disease has a different pathogenesis from chronic recurrent duodenal ulcer disease. It also suggests that other pathogenic factors must participate in perforated duodenal ulcer disease. Half of our perforated duodenal ulcer patients were regularly taking NSAIDs or systemic steroids. This is consistent with previous studies of perforated duodenal ulcer, which have shown a prevalence of NSAID use ranging from 32-82%."-"3 In the study by Armstrong et al the prevalence of NSAID use in the perforated duodenal ulcer patients was 60% compared with only 9 9% in the hospital control group." Smoking is another important risk factor for duodenal ulceration'4 and it is of note that the most of our perforated duodenal ulcer patients (84%) were smokers.
The fact that the prevalence of H pylori in the 35 patients presenting with perforated duodenal ulcer while taking NSAIDs was similar to the hospital control population shows that the infection does not influence the likelihood of this complication occurring as a result of such treatment. Several studies including one from our own group have shown that the commonest cause of duodenal ulceration occurring in patients without H pylori is NSAID use" '7 showing that the ulcerogenic effect of these agents is not dependent upon underlying H pylo7i infection.
The finding of this study also raises the question of the relation between chronic recurrent duodenal ulcer disease and ulcer perforation. Our results show that most patients presenting with perforated duodenal ulcer have no evidence of underlying chronic duodenal ulcer disease. Only 25% had evidence of chronic duodenal ulcer disease and this subgroup included the three patients with recurrent perforations.
In conclusion, this study shows that by contrast with chronic recurrent duodenal ulceration, there is no association between H pyloni infection and acute perforated duodenal ulcer. This suggests that acute perforated duodenal ulcer has a different pathogenesis from chronic recurrent duodenal ulcer disease and that the first should not be regarded as simply a complication of the second.
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